This paper directly examines the link between the amount of estimation needed during the accrual generating process and the persistence of earnings. We measure the amount of estimation during the accrual generating process by counting the number of linguistic cues in the notes to the financial statements that convey that estimation was needed. Consistent with the conjectures in Sloan [1996], we find that accrual earnings which needed more estimation are less predictive of future earnings. We also find that greater estimation is associated with a lower mapping of accrual earnings into the past, current, or future cash flows. Lastly, we find some evidence that the market reacts as if it does not incorporate the amount of estimation in accruals earnings into its valuation of the firm in a timely manner. Overall, our results suggest that the estimation needed during the accrual generating process plays an important in understanding the persistence of accrual earnings.
Introduction
This study examines whether accrual earnings which required more estimation are less predictive of future earnings (i.e. less persistent). Sloan [1996] and Richardson et al. [2005] argue that greater estimation needed during the accrual generating process 1 explains why accrual earnings are less persistent than cash earnings. Unlike cash earnings, accrual earnings incorporate estimates of future cash flows, cash flow deferrals, depreciation and amortization, and fair value estimates; the amount of estimation in accrual earnings is greater than that needed when estimating cash earnings. Richardson et al [2005] argues that greater estimation of accrual earnings suggests that accrual earnings are recognized with lower precision and therefore will be less predictive of the future earnings of the firm.
Few studies have directly examined the estimation involved in the accruals generating process. Rather, prior research has primarily examined the different components that comprise accrual earnings to explain accruals persistence. For example, Dechow et al. [2006] find that low accrual earnings exhibit lower persistence when they contain special items. Richardson et al.
[2005] partitions accrual earnings into three distinct components: working capital accruals, noncurrent operating accruals, and financing accruals. They find evidence that accrual earnings due to financing are more persistent than working capital and non-current operating accrual earnings.
While these and other studies provide valuable insight into accrual earnings persistence they do not directly test the implications of accruals estimation on persistence. 2 Moreover, these studies have not directly examined Sloan's conjecture that the estimation of accruals explains the lower persistence of accruals earnings.
We measure the amount of estimation in accrual earnings using the amount of estimation involved in the accruals recognition process, calculated as the number of estimation related linguistic cues in the notes to the financial statements. To do this we first construct a dictionary of estimation words by examining dozens of footnotes and compiling a list of common estimation related words. We then count the number of times these estimation words target an object (e.g. "we estimated receivables"), are the target of an action (e.g. "we used estimates"), or are an adjective to an object in a sentence (e.g. "estimated costs"). (See. Appendix 2)
This textual analysis approach is used because the amount of estimation needed when recording accruals is difficult to determine by simply examining the amount of accruals. The amount of estimation in the recorded accruals is determined by the accrual generating process used to arrive at the final number rather than the magnitude of the final number itself. Hence, the accrual earnings of two firms could be identical in magnitude but the amount of estimation in one firm's accrual earnings could differ drastically from the others. Since this is the case, we naturally look towards the qualitative portion of a firm's financial disclosures for information pertaining to the accrual generating process.
We focus on the notes to the financial statements of the 10-K because they provide information specific to the accounting process. This section of the 10-K provides a wealth of information not found in other sections of the 10-K filing (Merkeley [2011] , Riedl et al. [2010] ).
More importantly, this section provides information pertaining to the estimations made and the assumptions needed during the accrual generating process. While other sections of the 10-K, such as the Management Discussion and Analysis (MD&A), may also provide some information about the accruals process, these other sections do not typically include details about the accrual generating process. Moreover, much of the accounting related information in these other sections is reiterated in the notes to the financial statements.
We hypothesize that accrual earnings which required more estimation are less predictive of future earnings. Our findings are consistent with this hypothesis. We find that when there is more estimation, accrual earnings are significantly less persistent but that there is no difference in the persistence of cash earnings. These findings lend support to Sloan's (1996) conjecture that the amount of estimation in accrual earnings partially explains their lower persistence. Moreover, this finding indirectly reinforces his hypothesis that the difference in the amount of estimation needed for accrual earnings in comparison to cash earnings partially explains the difference in their persistence.
Next, we find that accruals that involve more estimation have lower quality measured in the sense of Dechow and Dichev [2002] , i.e., these accruals map less into past, current, or future cash flows. This is consistent with the hypothesis that more highly estimated accrual earnings are less precise, and therefore have greater error, and provides further evidence that the estimation of accruals drives the lower persistence.
Lastly, we find some evidence that the market reacts as if they do not incorporate the amount of estimation in accruals into their valuation of the firm in a timely manner. Specifically, we find that the accrual anomaly documented in Sloan [1996] is more significant when more estimation is needed during the accruals generating process. 3 This is consistent with the hypothesis that the market more greatly overvalues more estimated accrual earnings in the short term and vice versa for negative accrual earnings.
By providing direct evidence of the association between the estimation in accrual earnings and accruals persistence, this paper makes several contributions to the literature. First, this study directly incorporates manager's estimation into our understanding of the persistence of accruals. Many prior studies have ignored this important component of the accrual process and have simply focused on the actual accrual numbers. As such, they have ignored the differences in the estimation component in accrual generating process and hence the difference in the persistence of the accruals due to estimation. 4 Our study addresses this issue and directly 3 Accumulation of abnormal returns begins 5 days after the 10-K filing.
4 Richardson et al. [2005] indirectly test the association between accruals estimation and persistence.
incorporates the accruals estimation information found in the notes to the financial statements. In doing so, our finding suggests that we can't simply take accrual numbers at face value but rather we need to understand the process used when deriving the accrual to understand the complete picture of accruals.
Second, our findings strengthen Sloan's argument that the estimation of accruals explains differences in the persistence of cash earnings and accrual earnings (Sloan [1996] , Richardson et al. [2005] ). Until now the argument that the difference in the persistence of accrual earnings and cash earnings is driven by the difference in the amount of estimation of the two components of earnings has not been directly tested. Our findings suggest that estimation does partially explain the lower persistence of accrual earnings. Additionally, while this finding does not directly examine the differences in the estimation between the cash and accrual components of earnings, our findings provide some evidence consistent with this hypothesis.
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Finally, this study contributes to the textual analysis accounting literature by using statistical parsing to extract meaning from qualitative financial information. This method provides structure to how we examine the qualitative information. Additionally, this study adds to a growing field of textual analysis studies which suggest that qualitative information can help provide a richer understanding of the firm than that conveyed from simply examining the quantitative information (Li [2011] ).
The remainder of the paper proceeds as follows. Section 2 provides a discussion of prior literature and motivation for our hypotheses. In Section 3 we discuss how our sample of 10-K footnotes and financial information was prepared. In Section 4 we present the research design and main results and in Section 5 we present some robustness tests. Section 6 concludes the paper.
5 Some suggest that no estimation is required for cash earnings.
Motivation and Prior Literature
Sloan [1996] finds that accrual earnings are less predictive of future earnings than cash earnings (i.e. accruals earnings are less persistent than cash earnings). He argues that the difference between the persistence of accrual earnings and cash earnings is due to the greater estimation in accrual earnings. Accrual earnings incorporate estimates of future cash flows, depreciation and allocations, deferrals, and valuations which are not needed when recording cash earnings (Richardson et al. [2005] ). Since accrual earnings are more greatly estimated than cash earnings, they are less precise and therefore are less persistent than cash earnings.
Richardson et al. [2005] expands upon the hypothesis in Sloan [1996] and formally models accruals estimation as an error-in-variables problem, the errors in variables problem is also known as a measurement error in the independent variable problem. Their model suggests the existence of accrual earnings which truly reflect perfect foresight of the wealth generated by the firm. These perfect foresight accruals are measured without error and therefore the firm will not need to correct accrual errors in future periods. However, actual recorded accruals are measured with error and are estimated as the perfect foresight accrual plus some error. This measurement error thereby reduces the association between accrual earnings and future earnings (i.e. lowers their persistence).
The estimation of accrual earnings is a function of the process and estimations needed when recording the accrual and not necessarily a reflection of the amount of accruals. Even if two companies have the same total amount of accruals, the amount estimation in the accruals in these two companies may be vastly different. Simply examining the total amount of accrual earnings will not provide information about the firm's accrual generating process nor will it provide information about the estimation of accrual earnings. For example, one company's total accruals may contain a large amount of estimated fair value accruals while another may contain a large amount of less estimated financial accruals. Even if the total amount of accrual earnings is the same, the degree of estimation between the two company's accrual earnings may be vastly different.
Prior studies have examined how specific components that comprise accruals earnings affect how well accruals predict future earnings. However, none of them have directly explored how the estimation of accrual earnings influences their persistence. For instance, Dechow and Ge [2005] examines the persistence of low accrual earnings when the firm has special items.
Consistent with their hypothesis, they find that accrual earnings are less persistent when the firm has special items. Richardson et al. [2005] disaggregates accrual earnings into financing accruals, working capital accruals, and non-current operating accruals. They posit that the accruals in each of the three categories have different degrees of estimation. Financial accruals require less estimation than working capital or non-current operating accruals because their terms are typically contractually defined. Therefore estimates of future cash flows are well defined and require a lower degree of estimation. On the other hand, estimates of future cash flows, valuations, and other estimates are needed when recording working capital and non-current operating accrual earnings. The greater estimation in these accruals implies that these accruals are less likely to be realized in the cash flows of the firm and therefore will be less informative of future earnings. Consistent with their hypothesis, they find that financing accruals are more persistent than working capital and non-current operating accruals.
We fill the gap in the literature and directly measure and examine the implications of accruals estimation on accruals persistence. Specifically, we use a textual analysis approach to examine the notes to the financial statements and measure the amount of estimation needed during the accruals generation process. Even though prior studies have provided interesting insight into the persistence of accrual earnings, none of them have directly examined this important aspect of accruals. Accordingly, our first hypothesis follows the conjectures of Sloan [1996] and Richardson et al. [2005] and is as follows: 
Data Preparation

Extracting the Footnotes to the Financial Statements
We download all 10-K documents filed with the SEC for fiscal years between 1994 and 2010 from the SEC Edgar Website. We then extract the footnotes to the financial statements from each of the 10-K filings using Perl. The extracted footnotes were stripped of all html tags and tables. Footnotes were truncated at the 1% and 99% level of length. Since there isn't strict standardization in the headers of each section of the 10-K the script wasn't always able to identify the notes sections. Some section (item) headers in the 10-K filing differed significantly from the suggested section header defined by the SEC (SEC Form 10-K General Instructions).
To mitigate the impact of these non-standard filings we include many of the non-standard section headers into our Perl script. We verified the accuracy of our script by hand collecting the footnotes to the financial statements from approximately 50 randomly chosen 10-K filings and compared the extracted notes to our hand collect sample. Overall, our parser was able to correctly extract the footnotes section in well over 90% of the randomly selected test sample. In total we extracted 85,691 footnotes from the 10-K filings.
Measuring Estimation
We use a NLP statistical parsing technique to determine the amount of estimation used during the accrual generating process. More specifically, we use this technique to extract estimation information from the notes to the financial statements. Many prior studies have used simple word counts to extract information from qualitative disclosures (Loughran et al [2011] , Rogers et al [2011] ). While word counts perform reasonably well for certain questions this technique's ability to infer meaning from sentences in qualitative disclosures is limited.
Our NLP approach uses an implementation of statistical parsing by the Stanford NLP group to map the structure of each sentence in the notes to the financial statements. The map of each sentences' structure identifies its noun modifiers, direct object modifiers, adjective modifier, etc. Deconstructing sentences in this manner allows us to identify specific linguistic cues which indicate that estimation was needed and thus improves our ability to measure the amount of estimation needed during the accruals generating process (Klein et al [2003] , see
Appendix 1).
We begin this procedure by first constructing a dictionary of estimation related words.
The dictionary of estimation terms is limited to the common estimation words and therefore may not encompass all the words that firm could use to convey estimation. The alternative approach would have been to use a larger, more expansive, dictionary of estimation term. However, using a larger dictionary would induced noise in our measure because some firms may use certain terms to denote estimation while other firms may use the same term in other ways. While our dictionary of common estimation terms is small, the use and interpretation of each of the words is specific. Another issue with the dictionary approach is that the meaning of the sentence is not used. That is, the estimation word in the sentence may not be used to denote that an accrual was estimated. This issue would positively inflate the estimation count and adds noise to our measure. The small dictionary mitigates this problem because of the limited scope of how each of the words in the dictionary can be used.
Next, each sentence of the notes to the financial statements was mapped using the Stanford open source statistical parser (Marneffe et al [2006] ). We then examine the mapping of each sentence using the dictionary of estimation words for linguistic cues which convey that estimation was needed or used (see Appendix 2). 6 The count of the number of linguistic cues (hereafter "estimation count") and the count of the number of linguistic cues scaled by the number of sentences (hereafter "scaled estimation count") are used as our measures of the amount of estimation. Table 1 presents the average estimation count, the average total number of sentences and the scaled estimation count found in the footnotes which are estimation words. Consistent with prior studies, we find that the average length of the footnotes to the 10-K has steadily increased over time (Li [2008] ). On average, the length of the notes to the financial statements has doubled in size over our sample period. This finding is also consistent with prior studies and anecdotal evidence which suggest that firms' financial disclosures have been increasing in complexity (Radin [2010] ). We also find that the estimation count and the scaled estimation count have both increased monotonically over the years. include tobacco products, utilities, coal mining, depository institution, and insurance carries.
Sample Preparation
We merge the estimation count with annual financial information from the Wharton
Research Data Services (WRDS) Compustat database. Financial information was not available for 34,270 of the extracted footnotes. The primary reason for many of the non-matches stemmed from not being able to find an appropriate gvkey for the cik specified in the header of the 10-K filing. After merging the footnotes with Compustat we are left with 52,377 firm year observations.
The future long window abnormal returns of the firm were calculated as the compounded returns of the firm minus the compounded returns of the market over the same window.
Specifically, we calculated 1 year compounded returns following the filing of the 10-K beginning five days after the filing of the 10-K. We also calculate 1 year value weighted compounded market beginning five days after the 10-K filing for each of the firms in our sample.
We then calculate the firms' compounded abnormal returns for the firm by subtracting the 1 year value weight compounded market returns from the 1 year compounded returns of the firm.
Research Design and Results
Determinates of Estimation
We examine some of the possible determinates of the estimation count and scaled estimation count in the notes to the financial statements: 1. Sentences-longer footnotes are more likely to have greater estimation count (lower scaled estimation count) 2. Size -larger firms are more likely to need more estimates to properly measure the cash flows of their firm and how they map into accrual earnings 3. Operating Cycle -longer operating cycles imply that more estimates of future cash receipts are needed. 4. Standard Deviation of Cash Earnings -less stable cash flows suggests that a greater number of estimates are needed to properly estimate the cash flows associated with an accrual 5. Standard Deviation of Sales -less stable sales suggest more volatile operating and therefore more estimates and approximations are needed 6. Big Four
Auditor -the auditor is intimately tied to the accruals generating process; higher quality auditors are less likely to need estimation when recording accruals; 7. Book-to-Market -firms which are growing need more accounting estimation to convey their growth; 8. Negative Accruals and Negative Earnings -negative accruals and/or earnings are unstable times in the firm's life and therefore may require more accounting estimation to reflect this; 9. Number of Accounting Items -the number of non-empty annual financial items in Compustat indicates the complexity of the firms accounting; more complexity accounting requires more estimation; 10 Special Items -special items suggest that some event outside of normal operation may have taken place and its impact may need to be estimated. 
Determinates of Estimation Findings
Estimation and the Persistence of Accrual Earnings
To test our first prediction (P1), we follow prior literature and measure the persistence of earnings by regressing the following year's earnings on current year's earnings (Sloan [1996] ).
Fundamentally, this regression measures how predictive current earnings are of future earnings (i.e. persistence). If the estimated coefficient on current earnings is high then we would conclude that current earnings are highly persistent since they are highly predictive of future earnings and vice versa when the coefficient of earnings in the regression is low.
First, we examine the marginal effect of estimation on the persistence of total earning.
We include the interaction between the current year's earnings and the amount of estimation to measure the impact of estimation on the persistence of earnings. For a given level of earnings, how much more (or less) persistent they are for a given level of estimation. If our hypothesis is correct then we should find a negative coefficient on this interaction term.
Next, we disaggregate earnings into cash earnings and accrual earnings and interact each component with the estimation measure. 7 If increased estimation lowers the ability of current year's accruals earnings to predict following years earnings then the interaction between estimation and accrual earnings will be negative. Ideally, if the number of estimation cues in the footnotes does not capture the uncertainty in the cash flows the interaction between cash earnings and estimation should be insignificant.
Where , +1 = firm f's operating income after depreciation in the following year = ibc_f_t+1; , = firm f's operating income after depreciation in the current year =oiadp_f_t; ℎ , = earnings from cash flows = oiancf_f_t; , = total accruals equals operating income after cash flows minus operating cash flows = ibc -oancf; , = the amount of estimation in the footnotes measured as either the number of estimation related linguistic cues (estimation count) or the estimation count scaled by the number of sentences; , = book to market = at_f_t divided by prcc*csho; , = log of the market value of the firm = log(prcc*csho); , = 1 if current earnings are less than 0 and 0 otherwise = oiadp < 0; _ = fixed effect for each industry. We also include interactions between all control variables and earnings and year fixed effects. 8 All continuous variables are scaled by average assets. Table 6 presents the results of interacting estimation with total earnings. This table presents the results when both the estimation count and the scaled estimation count are used as proxies for estimation. The coefficient on the interaction between the estimation count and earnings in the current year is negative and statistically significant. The coefficient on the interaction between the scaled estimation count and total earnings is negative and statistically significant, consistent with our hypothesis. Overall, these findings are consistent with our prediction that the amount of estimation in accrual earnings is associated with lower persistence of earnings.
Estimation and the Persistence of Accrual Earnings Findings
As discussed before, accrual earnings are but one component of total earnings and the measure of the amount of estimation should only pertain to the accruals portion of earnings and not the cash portion. Table 7 shows the results when we disaggregate total earnings into cash earnings and accrual earnings. In untabluated results, consistent with Sloan [1996] we find that the persistence of accrual earnings is less than that of cash earning. Moreover, the magnitudes of the coefficients are similar to those found in Dechow et al [2006] . 9 Panel A shows the results when the estimation count is used as the measure of the estimation of accrual earnings. As predicted the interaction between accrual earnings and estimation is negative and statistically significant, which is consistent with our prediction that accrual earnings which are more subjective exhibit lower persistence. The difference in the persistence of accrual earnings between the 25 th percentile of estimation count to the 75 th percentile is approximately -0.0672 8 We include the interaction between the control variables and earnings since we want to control for the marginal impact of the control variable on the persistence of earnings in addition to the control variables impact on future performance. 9 We compare the magnitudes to Dechow et al [2005] and not Sloan [1996] because we use the statement of cash to estimate accruals, as in Dechow et al [2005] .
((72-40)*(-0.0016)). This is equivalent to approximately a 10% difference in persistence when going from the 25 th percentile to the 75 th percentile of estimation. Next, the results show that the coefficient on the interaction between cash earnings and the amount of estimation is statistically insignificant. This shows that the measure of estimation captures some aspect of the accrual earnings but not cash earnings. Panel B of Table 7 shows the results when the scaled estimation count is used as the measure of the estimation of accrual earnings. Similar to Panel A the coefficient between the interaction of percent and accrual earnings is negative. We also see that the interaction between the scaled estimation count and cash earnings is statistically insignificant. Economically, the difference in the persistence when going from the 25 th percentile to 75 th percentile is similar to that when using the estimation count.
Estimation and the Mapping of Cash Flows into Accruals
Prediction 2 (P2) suggests that more subjective accrual earnings are less likely to be realized is not a direct measure of accruals quality. Even with each models limitations we believe that together they provide insight into accruals quality and therefore we include both measures in our tests.
The specification of the DD model is shown in equation (1). We include change in revenues and Property, Plant and Equipment (PPE) as proposed in McNichols [2002] .
Where , = firm f's operating cash flows for fiscal year t = oancf_f,t; , = total working capital accruals of firm f during fiscal period t = ibc_f,t -oancf_f,t + dp_f,t; Δ , = change in sales from the prior year = sale_f,t -sale_f,t-1; , = firm f's total property plant and equipment for the current fiscal period = ppegt_f,t. All variables are scaled by average total assets; average total assets is the current period assets (at_f,t) plus the firms prior period assets (at_f,t-1) divided by 2.
We follow prior research and make two adjustments to the DD model to attain a yearly measure of accruals quality (Ogneva [2008] , Francis et al. [2005] ). First, we estimate equation
(1) by industry rather than over the life of the firm -We define a firms industry as its two digit SIC code. Second, the absolute value of the residual from equation (1) is used as the estimate of accruals quality rather than the standard deviation of the residual from (1) across the life of the firms. These modifications allows for a firm-year specific measure of current accruals quality.
The Modified Jones Model is specified in equation (2). We estimate this model by fiscal period for each industry. The residuals are calculated using the estimated coefficients from (2) for each firm-year observation in the sample. The absolute value of the residual is used as the second proxy for accruals quality.
Where , = total accruals for firm f during fiscal year t = ibc -oancf; Δ , − Δ , = change in revenues minus the change in total receivables = (sale_f,t -sale_f,t-1) -(rect_f,trect_f,t-1); , = property, plant, and equipment for firm f during fiscal period t. Table 8 presents the results for how estimation affects how well cash flows map into accrual earnings (P2). We include controls for inherent determinates of accruals quality as identified in Dechow et al [2002] . All but one of the determinates of accruals quality load as in the same direction as found in prior studies (Francis et al [2005] and Dechow et al [2002] ). The one determine which does not load is the standard deviation of sales which is statistically insignificant. This is likely due to the firm-year modification of the DD model used in this study.
Estimation and the Mapping of Cash Flows into Accruals Findings
However when the specification of the DD model used in Francis et al [2005] is used all determines of accrual quality are statistically significant and load in the same direction as prior studies (see section 5).
Next, we see that the estimation count is positivity associated with both the absolute value of the Dechow and Dichev residual and the absolute value of the residual from the modified Jones model. Both of these findings are consistent with the hypothesis that the degree of estimation in accrual earnings is associated with greater accrual errors and therefore associated with a lower mapping of cash flows into accrual earnings. The fourth and fifth columns of Table 8 present the results when the scaled estimation count is used as the measure of estimation. Once again we see that the coefficients are positively associated with a lower mapping of cash flows into accrual earnings. Overall this provides evidence that more subjective accrual earnings are associated with a lower mapping of accrual earnings into cash flows.
Estimation and Future Abnormal Returns
For our test of P3 we follow the research design of Sloan [1996] and Richardson et al.
[2005] to determine whether the market quickly incorporates the estimation information found in the footnotes. Sloan [1996] regresses future abnormal returns on total accruals and finds a negative association between the two. If accrual earnings are positive this is associated with negative future abnormal returns. On the other hand, negative accrual earnings are associated with positive future abnormal returns. These findings are consistent with his hypothesis that the market over value the persistence of accrual earnings.
We make several small but important modifications to their research design to better suit this study. Since we are interested in the incremental effect of the amount of estimation on the persistence of accrual earnings we include the interaction between the amount of estimation and total accruals into the model. The interaction term models the marginal effect of the amount of estimation on the association between current accruals and future abnormal returns. If the interaction effect is negative then this suggests that the market over values accrual earnings.
Next, we make two small changes to the specification of their measurements to better coincide with our research design. First, Sloan [1996] calculates future abnormal returns beginning four months after the end of the firm's fiscal period. In contrast, our abnormal returns accumulation begins 5 days after firms' 10-K. The information about the estimation of accrual earnings used in this study is found in the firms' 10-K filing. Therefore, we need to ensure that the estimation information found in the footnotes to the financial statements is available to the market before we can assess whether the market incorporated the information. Of course, some of the estimation information may have been released prior to the filing of the 10-K but this would only bias results away from our prediction since the market would have had more time to incorporate the information. Second, rather than using a decile ranking of accrual earnings we use the raw amount of accruals. One of the purposes of Sloan [1996] was to show that a trading strategy could be implemented by purchasing stock in firms with extreme low accruals (this in the lowest decile of accruals) and shorting those with extreme high accruals (this in the highest decile of accruals). The purpose of this study isn't to implement a trading strategy but rather the provide evidence that the markets appear to not quickly incorporate the estimation information found in the footnotes. Therefore, to preserve more of the information in accrual earnings, we use the raw accruals amount rather than the decile rank of the amount of accruals. 
Where , = value of total accruals equals operating income after cash flows minus operating cash flows = ibc -oancf; , = log of the market value of the firm = log(prcc*csho); , = book to market = at_f_t divided by prcc*csho; , = earnings to price ratio = oiadp / prcc; , = firms beta for fiscal period t = betav; , = 1 year abnormal returns beginning 5 days after the filings of the 10-K; , = is the amount of estimation in the footnotes, this is measured as either the estimation count or the estimation count scaled by the number of sentences:
Estimation and Returns Findings
The second and third columns of Table 9 present the results of our test of P3 -the association between future long term abnormal returns and the amount of estimation information found in the footnotes to the financial statements. The coefficient on the interaction between the estimation count and the total accrual earnings is negative and highly statistically significant.
Therefore, more subjective accruals (those with more estimation) are negatively associated with future long term abnormal returns. This is consistent with the hypothesis that investors overvalue firms with positive accrual earnings and undervalue those with negative accruals earnings.
Columns four and five of Table 9 show the results using the scaled estimation count.
Similar to the findings when the estimation count is used, we see that the interaction between accrual earnings and the scaled estimation count is negative and statistically significant. This provides further evidence strengthening our hypothesis that that the market reacts as if in the short then they overvalue more subjective positive accrual earnings and vice-versa for negative accrual earnings.
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Sensitivity Tests
Alternative Measure of Estimation
We use two alternative proxies for our measure of the amount of accruals estimation.
First, we use the number of estimation words found in the footnotes. This is a direct measure of total amount of estimation found in the footnotes. However, this measure does not directly control for the possibility that longer footnotes disclosures are simply more likely to mention more estimation words than shorter ones. Next, we use the percent of estimation words found in the footnote. The percent of estimation words is calculated as the number of estimation words divided by the total number of words in the footnotes multiplied one hundred. This measure controls for some of the shortcomings of the raw estimation word count. Our results are not sensitive to this alternative specification.
Dummy Estimation Word List
One criticism of our estimation words dictionary is that the words may be "random" and not informative. To address this issue we construct a dummy list of words and rerun our tests of accrual earnings and cash earnings persistence. To construct the dummy list of words, we first sort all words used in 10,000 randomly selected footnotes by their frequency. For each of the 11 Similar results are found when the decile rank of the accrual earnings is used rather than the raw number.
words in our estimation words dictionary we then pick the word just below it in our sorted frequency list of all words.
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Our results suggest that the dummy list of words is, in some cases, marginally informative of greater persistent of accrual earnings. This provides evidence that the estimation words list provides some information about the accruals generating process and isn't simply random. Moreover, the dummy list of words is not informative of lower persistence of cash earnings.
Alternative Specification of Dechow and Dichev Measure
We used a modified version of the Dechow and Dichev measure to attain a firm year measure how well accrual earnings map into cash flows since we measure the amount of estimation needed during the accrual generating process on a firm year basis. A cross-section measure of accruals quality was never the intent of the original Dechow and Dichev measure and therefore the modified measure may no longer measure accruals quality. We follow Francis et al [2005] and use the standard deviation of the cross-section residual for the past five years to better conform to the original DD measure. We then use the average amount of estimation using a rolling 10 year window (requiring a minimum of 5 observations for each windows) to measure the inherent amount of estimation needed during the accruals generating process for the firm.
Our results are not sensitive to this alternative specification.
Conclusion
This study directly examines whether more subjective accruals are less predictive of future earnings (i.e. less persistent). Sloan [1996] suggests that the estimation needed when recording accruals reduces the persistence of accrual earnings. Their hypothesis is based on the idea that since accrual earnings require a greater degree of estimation they are more likely to be recorded with error (i.e. accrual earnings are less precise). If so, then accrual earnings will be less predictive of future earnings. Richardson et al. [2005] expands upon this hypothesis and suggests that accruals which require more estimation, and thus are more subjective, will be less persistent than accrual earnings which require less estimation. While subsequent research has examined the effects of different components which comprise accruals earnings on accruals persistence none have directly examined the hypothesis of Sloan [1996] .
This study is the first to provide direct evidence consistent with the hypothesis that the estimation of accrual earnings reduces their persistence. We find that when accrual earnings have estimation they are less predictive of future earnings. Moreover, we find that the firms' 1 year past, current, and 1 year future cash flows map less into more subjective accrual earnings. We also find some evidence that the markets do not quickly incorporate the estimation of accrual earnings into their valuation of the firm.
In conclusion, the findings in this study provide insight into the accruals generating processing of the firm. More importantly, our findings suggest that understanding the process behind the accrual numbers themselves is important to understanding the persistence of accrual earnings. Table 1 presents the average number estimation count, total number of sentences, and the scaled estimation count found in the notes to the financial statements.
Figure 1 Length of the Footnotes and Estimation Trend
Notes: Figure 1 shows the trend in the in the length of the notes to the financial statements (blue) and the estimation count found in the footnotes (red). Table 2 shows the amount of estimation, number of sentences and the scaled estimation (estimation / sentences) by industry for the period 1994-2010. Table 3 shows the summary statistics for the sample used in this study. Total Earnings is the firms operating income after depreciation scaled by average total assets. Accrual Earnings are total accrual earnings scaled by average total assets. Cash Earnings are cash earnings scaled by average total assets. Estimate Count is the number of estimation related linguistic cues found in the footnotes section of the firm's 10-K. Total Length is measured as the total number of words in the footnotes section of the firm's 10-K. Size is measured as the log of the market value of the firm's equity. The market value of the firm's equity is calculated as the share price of the firm's stock at the filing date multiplied by the number of shared outstanding. BTM is the book to market ratio. This ratio is calculated as the book value of assets divided by the market value of equity plus liabilities. ETP is the earnings to price ratio calculated as the firms operating income after depreciation divided by price. Beta is the firm annual beta. Table 5 shows the regression of determines of estimation on the estimation count and scaled estimation count. P-values are reported in parenthesis below their respective coefficients. Please refer to section 4 of the study for detailed descriptions of each of the variables. Sentences is scaled by 1,000. All continuous variables are winsorized at 1% and 99% of their respective sample distributions. ***, **, and * denote two-tailed statistical significance at 1%, 5%, and 10% significance levels respectively. Table 6 presents the results for our tests of the amount of estimation on earnings persistence. Please refer to section 4 of the study for detailed descriptions of each of the variables. P-values are reported in parenthesis below their respective coefficients. Sentences is scaled by 1,000. All continuous variables are winsorized at 1% and 99% of their respective sample distributions. ***, **, and * denote two-tailed statistical significance at 1%, 5%, and 10% significance levels respectively Table 7 presents the results for our tests of the amount of estimation on the persistence of cash and accrual earnings. Please, refer to section 4 of the study for detailed descriptions of each of the variables. P-values are reported in parenthesis below their respective coefficients. Sentences is scaled by 1,000. All continuous variables are winsorized at 1% and 99% of their respective sample distributions. ***, **, and * denote two-tailed statistical significance at 1%, 5%, and 10% significance levels respectively. Table 9 presents the association between 1 year abnormal earnings beginning 5 days following the filing date and accrual earnings. All regressions were estimated using ordinary least squares. P-values are reported in parenthesis below their respective coefficients. Refer to section 4 of the study for detailed descriptions of each of the variables. Sentences is scaled by 1,000. All continuous variables are winsorized at 1% and 99% of their respective sample distributions. ***, **, and * denote two-tailed statistical significance at 1%, 5%, and 10% significance levels respectively.
